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Preparation of 4-O-β-D-glucopyranosyl-N-phenethyl-4-hydroxy-1,8-naphthalimide (PENA-G) by the glucoylation of PENA mediated by fungi
Rhizopus oryzae.
The filamentous fungi R. oryzae was pre-incubated in potato medium to get enough fungi cells for the glucosylation experiment. After filtration, the fungi cells were suspended in the glucosylation medium. The glucosylation medium was sodium phosphate buffer: 13.62 g NaH2PO4, 2.36 g NaOH, and 20 g D-glucose in 1000 mL water. 1.5 g R. oryzae AS 3.2380 fungus cells were pre-incubated in the glucosylation medium (200 mL), 30 ºC, 130 rpm for 12 h. Then, PENA substrates (50 mg) dissolved in acetone were injected into the medium with the continued incubation for 24 h. When the fungus cells were filtered, the incubation culture was subjected to a MCI column, which was eluted by 30% ethanol aqueous, 50% ethanol aqueous, and 95% ethanol, successively. The PENA could be obtained in the 50% ethanol aqueous elution with the purity > 95%, the structure of which was determined on the basis of widely spectroscopic data.
The glucosylation of PENA mediated by GTFs and the Glucosyltransferase activity analysis of GTFs by the fluorescent probe PENA.
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The fluorescent probe PENA was glucosylated by GTFs in the presence of UDPG (300 μM) with the yield of PENA-G. The glucosyltransferase (10 μg/mL) was dissolved in 200 µL phosphate buffer (pH 7) together with PENA (5 μM) and uridine-diphosphate glucose (UDPG, 300 μM), which was incubated at 37 ºC for 30 min. PENA (10 μM) was obtained when the PENA stock solution (1 mM, DMSO) was added into the phosphate buffer with the DMSO volume < 1%, which could improve the solubility of PENA and keep the activity of GTFs. Then, 100 µL acetonitrile was added to stop the enzymatic reaction. The reaction solutions were measured the fluorescence spectra using BioTek Synergy H1 microplate reader (λex 395 nm). The enzymatic reaction solution was analysed for the production of Similarly, the influence of amino acids on the fluorescence intensities of PENA and PENA-G and the glucosylation capability of GTFs were studied in the presence of various amino acids, such as Ala, Pro, Iso, Phe, Met, Gln, Try, Glu, Asp.
S9
In order to estimate the kinetic parameters of PENA for GTFs, the reaction kinetics were performed. Briefly, PENA (0−40 μM) was incubated with GTFs for 30 min which ensured less than 20% of substrate was metabolized, and the formation rates of PENA-G were in relation to incubation time and protein concentration in the linear range. The PENA stock solution was prepared to be 10 mM in DMSO, which was added into the GTFs enzymatic reaction system with DMSO < 1%. The apparent Km
and Vmax values were calculated from nonlinear regression analysis of experimental data according to the Michaelis-Menten equation.
The Vmax represents the maximum rate and Km is the substrate concentration at the half-maximal rate. Kinetic constants were obtained using Origin 7.5 (origin Lap Corp.
Northampton. MA.USA) and produced as the mean ± SD of the parameter estimate.
Confocal laser microscopic imaging of bacteria.
In our work, PENA was incubated with seven bacteria strains, including
Streptococcus mutans, Hemolytic streptococcus, Lactobacillus amylovorus, Streptococcus pasteurianus strain 080205, Bacillus cereus 994000168 LBK,
Escherichia coli DH5alpha BRL, Staphylococcus aureus ssp. aureus DSM 3463, to get the fluorescence images by confocal laser scanning microscope. These bacteria were culutred in Luria-Bertani (LB) medium for 24 h to get enuogh bacteria cells with OD value 0.8. Then, PENA (50 μM) was subjected into the culture for a co-incubation with bacteria about 1h at 37 ºC. After the clean out of the medium, the bacterial cells were suspended in PBS solution, which were dropped on slide glasses for imaging experiment. The bacteria were imaged using Confocal Microscope with λex 405/λem 415 -465 nm, λex 405/λem 535 -585 nm. To study the enzyme specificity, the bacteria were pretreated with enzyme inhibitor EGCG (50 μM) and labeled with PENA for imaging studies.
Isolated of GTFs inhibitors from green tea.
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